aIM: To study Clinical , microbiological and radiological profile of pyogenic brain abscess patients along with modes of treatment and their outcome.
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standard Glasgow Coma Scale, seizures, hemiplegia, speech disturbance, visual disturbance and other minor neurosurgical disturbances. Various laboratory tests, including a complete blood count, erythrocyte sedimentation rate, [pre-op/postop/follow up], blood cultures, and serum chemistry, chest Xray P/A view and an ECG were performed. Preoperative CT scans were obtained in all patients. MR imaging was performed whenever diagnosis was in doubt.
A diagnosis of brain abscess was considered definite if;
1. The organism was isolated from the pus itself or CSF cultures.
2. CT Scan showed findings characteristic of brain abscess.
3. The classical clinical manifestations occurred including headache, fever, localizing neurological signs or disturbance of consciousness.
4. In other patients confirmation was obtained from the disappearance of CT abnormalities after antibiotic treatment.
The patients with tubercular meningitis, tubercular abscess, subdural empyema, extradural abscess were excluded from the study.
The patients were categorized for reception of forms of treatment like medical treatment alone or in combination with one or other surgical mode of management. Small acute and subacute stage brain abscesses (defined as < 2.5 cm in mean diameter) without consciousness disturbance and in early stage of evolution were treated using antibiotics alone. Surgery was performed when CT/MR imaging demonstrated an intracranial large brain abscess formation in capsular stage, presence of significant mass effect, high intracranial pressure, proximity to ventricles and possibility of ventricular rupture, posttraumatic abscesses containing foreign bodies or contaminated bone fragments, poor response to medical treatment, deterioration in neurological status, or enlargement of abscess volume during medical treatment. Empirical intravenous antibiotics were started on suspicion of brain abscess and were changed to definite therapy as per the culture report. Antibiotic therapy was continued for ≥ 6 weeks in accordance with the therapeutic response and neuroimaging findings. High-dose corticosteroid therapy (intravenous dexamethasone, given in a dosage of 8 mg/6 hours) was commenced initially in patients with lifethreatening cerebral edema or impending cerebral herniation and was then tapered off. Antiepileptic medication was given in all cases and continued for extended periods. Data collected as such was described as mean and percentage. MS EXCEL, SPSS MINITAB and JAVA STAT SOFTWARE was used for data analysis.
ReSulTS
It was observed that majority of the patients in our study were males numbering 83(72.8%) where as there were only 31 females (27.2%). Majority of our patients were adults (>18 yrs of age) forming 73.7% of the studied population and 26.3% were children. It was observed that the commonest age group of our patients was 20-29 years, youngest patient being 6 months old and oldest patient was 70 years of age, with an average mean of 31.2 years. Majority of the patients in our study were from rural areas 89(78.1%) where as only 25 patients were from the urban areas i.e (21.9%) as shown in Table I which shows age wise distribution of sex and dwelling of our patients.
Year wise trends didn't show any specific increasing or decreasing pattern of brain abscess patients. More than one symptom was seen in our patients, headache (71%), nausea & vomiting (64.9%) and fever (51.8%) predominated among others. Only seven of our patients i.e (6.1%) had a low score on GCS (<13) whereas majority of our patients,107i.e (93.9%) were alert at the time of admission with a GCS >13.
It was observed that among the underlying factors CSOM predominated with 57 patients ie (50%) having an underlying unsafe ear. Other underlying factors in order of frequency were post traumatic 11(9.6%), surgery head 10 (8.8%), pulmonary disease 8(7%), sinusitis 6(5.3%), heart disease 4(3.5%) and adjacent local cranial infection 3(2.6%). In 10 patients ie (8.8%) no underlying factor could be identified and were thus labeled as cryptogenic. It was seen that among the patients who had CSOM as the underlying factor commonest organism isolated was streptococcus pneumoniae (39.2%), streptococcus milleri (23.5%), haemophilus influenzae (11.8%), staphylococcus aureus (9.8%), B haemolytic streptococcus Sarmast AH. et al: Analysis of Brain Abscess (7.8%), staphylococcus epidermidis (2%), pseudomonas aeruginosa (2%), enterobacter spp. (2%), klebsiella pneumoniae (2%). In the post traumatic group largest representation was from staphylococcus aureus (36.4%) followed by staphylococccus epidermidis (18.2%), pseudomonas aerugonisa (18.2%), enterobacter spp (18.2%) bacteriodes fragilis& peptostreptococcus combined at (9.1%). In patients who had undergone some form of surgery in the head staphylococcus aureus was the commonest organism isolated (40%) followed by staphylococcus epidermidis (30%), pseudomonas aeruginosa (20%) and enterobacter spp(10%). In Cryptogenic group pseudomonas aeruginosa predominated at (72%), followed by streptocococcus pneumoniae (14%) and bacteriodes fragilis (14%). Similarly one or more organisms were isolated from smaller groups.
Brain abscesses in adults were located in temporal region (28.6%) followed closely by temporo-parietal region (23.8%) [as shown in Figure 1 ], frontal region (10.7%), cerebellar region (17.9%), parietal region (6%) [as shown in Figure 2 ], parieto-occipital region (9.5%). There were 3 patients (2.6%) who had abscesses at multiple places. Table II summarizes the number and location of abcesses as depicted by imaging (CT/MRI). In children the results were more or less same with an important finding that second common region of brain abscess in them was frontal region (26.7%) exceeded only by temporal region (30%). Among the abscesses located in the supra tentorial region 93 i.e (94.9%) were solitary whereas 5 ie (5.1%) were multiple. In the infratentorial region all the 16 (100%) abcesses were single. The mean diameter of the abscess was 3.0 cm with smallest being 1.5 cm and largest abscess had the diameter of 5.4 cm. The brain edema was present in 37 patients (32.5%), while mass effect and midline shift was noticed in 22 i.e. (19.3%) patients.
All the 114 patients in our study received empirical medical therapy as the first form of management, however in 14(12.3%) medical therapy was continued as the sole form of treatment. In 100(87.7%) patients some form of surgery was added to the medical management already continuing. A total of 67(67%) patients received aspiration as a form of treatment after burr hole was made in the skull [as shown in Figure 3 All of our patients were started on empirical I.V antibiotics which were changed to specific I.V antibiotics as soon as cultural reports were available. In 78 (68.4%) patients specific I.V antibiotics were given where as in 36 (31.6%) empirical antibiotics were continued. Majority of the patients 100 (87.7%) received three antibiotics and in 14 patients (12.3%) four antibiotics were used. I.V Celtriaxone + Sulbactum was
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Computed tomography is easily and widely used for confirming the diagnosis and location of the abscesses as well as for follow-up after the treatment period. It is readily available, inexpensive, and fast (10) . In addition to CT, MR imaging has contributed greatly to the evaluation of brain abscesses. Mature pyogenic brain abscesses are predominantly hypointense on T1-weighted and hyperintense on T2-weighted MR images. While they display an isointense or slightly hyperintense rim on unenhanced T1-weighted images and a hypointense rim on unenhanced T2-weighted images, they show well-defined peripheral rim enhancement on postcontrast T1-weighted images (9, 12) . In our patients majority of the brain abscesses were supratentorial in location (94%) which is in complete harmony with the observation made by Poffenbarger GJ et al. (17) , where 85% abscesses were supratentorial. The anatomical location, number and size of abscesses, stage of abscess formation, age and neurological status of the patient can influence the strategy for managing brain abscess. In carefully selected patients (illness duration, < 2 weeks), medical therapy alone can be successful if the following conditions are met: 1) the causative agent is known with a reasonably high certainty as a result of positive cultures from cerebrospinal fluid or drainage from the ear or sinuses; 2) the patient is neurologically intact; 3) there are no signs of increased intracranial pressure; and 4) the abscess is < 3 cm in diameter (5). The patient must be followed up closely clinically and radiologically when a brain abscess is managed medically (15) If there is no clinical or radiological improvement despite appropriate medical treatment, surgical treatment should be seriously considered (23).
In our study empirical antimicrobial therapy was used in all patients. The antibiotic regimen was selected according to the predisposing condition.Those antibiotics with their good CNS penetration and excellent in vitro activity against many of the pathogens that cause brain abscess, such thirdgeneration cephalosporins as cefotaxime or ceftriaxone were used widely. The combination of metronidazole and a third-generation cephalosporin was used for the treatment of abscesses originating from otitis, mastoiditis, or sinusitis, and the combination of vancomycin and a third-generation cephalosporin was used for abscesses associated with trauma or occurring after neurosurgical procedures. When the source of the infection was obscure, a third-generation cephalosporin was used in combination with both metronidazole and vancomycin. As soon as the cultre sensitivity was available patients were shifted to those antibiotics accordingly.
The mainstay of treatment for brain abscesses is a combination of antibiotic treatment and surgical intervention (14) . Surgical treatment can involve either aspiration or excision of the abscess. The choice of procedure has been the subject of much debate. The advantages of aspiration are that it is simple, it can be used in the cerebritis stage, and it has less potential morbidity than surgical trauma. On the other hand, several reports have advocated excision as the procedure of choice because it is often followed by a lower incidence of recurrence and shorter hospitalization (3, 19, 25 It was observed that patients had wound infection 13(11.4%) as their commonest post operative complication followed by meningitis 6 (5.3%), sepsis 5 (4.4%), cerebritis 2 (1.8%). It was observed that at the end of study 98 (86%) patients were surviving, 8 (7%) patients died and 8 (7%) were lost in follow up.
dISCuSSIon
The overall incidence of pyogenic brain abscess in the developed nations is increasing with increased survival of patients with HIV, increasing number of transplant patients, and a proliferation of immunosuppressive regimens such as antineoplastic chemotherapy. The overall incidence in developing countries is felt to be higher most notably because of the endemic prevalence in some areas of tuberculosis and cysticercosis (17) . Causes of brain abscesses may differ according to the socioeconomic condition of the population and geographic location as described by Hakan T in his observation (8) . Abscesses secondary to spread from a contiguous focus of infection such as paranasal sinusitis, otitis media, mastoiditis and dental infection account for 40% to 60% of cases (25) . The ear and nose infections constitute the largest group-38% of all cases (2). Various authors have put the percentage of cryptogenic cases to around 25-38% (11, 22) . Beller et al. concluded that staphylococcus was by far the commonest organism cultured (63%) followed by streptococci (20%) (2). Louvois et al. (1977) in their study analysed Sixty-three samples of pus which were taken from the 46 patients. None of the primary samples were bacteriologically sterile; nor were 10 of the 17 samples that were taken at subsequent aspiration. The most common organisms (isolated in 36 patients) were streptococci; the most common species was streptococci milleri, which was found in 20 patients. Staphylococcus aureus was isolated from nine patients, organisms belonging to the bacteroides group from 11 patients, and enterobacteriaceae from eight patients (13) . The location and predisposing condition of the abscess provide clues to the possible cause. Brain abscesses related to direct spread from sinus or odontogenic foci tend to be frontal and are caused by aerobic or anaerobic streptococci (including streptococcus milleri), enterobacteriaceae, staphylococcus aureus, and anaerobes. An abscess secondary to otic infection is usually temporal or cerebellar, with mixed flora including anaerobes and streptococci (aerobic and anaerobic), enterobacteriaceae, and pseudomonas aeruginosa. Posttraumatic brain abscess is commonly due to staphylococcus aureus, streptococci, or enterobacteriaceae. Hematogenous spread from a distant focus usually causes multiple monomicrobial abscesses in the distribution of the middle cerebral artery. Haemophilus aphrophilus is relatively common with cyanotic congenital heart disease, whereas staphylococcus aureus or streptococci are major causes in abscesses from endocarditis or prolonged bacteremia (20,24).
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their patients treated by means of aspiration underwent the procedure more than once.
Using this systematic approach we observed a mortality rate of 7% in our patients excluding the 7% other patients that were lost to follow up. The mortality rates reported for brain abscesses have varied between 0%1 (21) and > 32%; (10) the mortality rates reported in recent large case series are in the range of 8-25% (1, 4, 6, 7, 16, 23) .
The most common surgical procedure used in our series was aspiration via a single burrhole in 58.77% patients followed by excision in 28.9% patients. In the aspiration group 28.3% patients needed aspiration more than once. Cavusoglu H et al. repeated aspiration more than once in 30 out 32(93%) patients who underwent aspiration in their series of 51 patients and only 10 patients underwent complete excision (5). Hakan T et al. (7) reported that in their series that 19% of 
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